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DETAILED ACTION 

Claim Objections 

1 . Claims 1 and 9 are objected to because of the following informalities: the phrase 
"crosslinked (cured)" is used. As used in this application, the terms 'crosslinked' and 'cured' are 
synonymous, and therefore only one of the terms is necessary. Please remove the other. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claim 16 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

4. The term "high" in claim 16 is a relative term which renders the claim indefinite. The 
term "high" is not defined by the claim, the specification does not provide a standard for 
ascertaining the requisite degree, and one of ordinary skill in the art would not be reasonably 
apprised of the scope of the invention. The term "high" modifies the phrase "temperature". 

5. The term "quality" in claim 16 is a relative term which renders the claim indefinite. The 
term "quality" is not defined by the claim, the specification does not provide a standard for 
ascertaining the requisite degree, and one of ordinary skill in the art would not be reasonably 
apprised of the scope of the invention. The term "quality" modifies the shaped products in line 2 
of claim 16. 
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6. Claim 16 recites the limitation "the quality" in claim 16. There is insufficient antecedent 
basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claims 1-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fritz et al, 
Sensor Development and Process Control in the Field of Polymer Compounding, Nondestructive 
Characterization of Materials IV, edited by Ruud et al., Plenum Press, NY, 1991, in view of 
Bambara et al, U.S. Patent 5,883,144. 

9. Claim 1 discloses a process for producing a silane crosslmked polyethylene where a 
silane is grafted onto a polyethylene and then crosslinked with a polyethylene. The process 
comprises the steps (a) removing a sample before the crosslinking, (b) making the sample into a 
film, (c) analyzing the film by IR, (d) predefining an area of the IR spectra, and (e) correlating 
the area with the gel content using a regression curve. 

10. Fritz teaches graft polymerization of polyethylene with organosilanes (page 122, last 
paragraph) crosslinking the polymers (page 123, first paragraph), where a sample has been 
subjected to IR spectroscopy before crosslinking focusing on a portion of the IR spectra (page 
123, last paragraph). Fritz does not teach correlating with the gel content or making a film. 

1 1 . Bambara teaches one parameter for quantifying the degree of crosslinking is the gel 
content of the composition (column 16, lines 50-61) and the formation of films (column 18, line 
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64). One of ordinary skill in the art would recognize that the degree of crosslinking is directly 
related to the amount of crosslinking agents grafted to the polymer, which is quantified by the IR 
spectra. 

12. One of ordinary skill in the art at the time the invention was made would have been 
motivated to modify the measuring process in Fritz with the silane grafted polyethylene taught in 
Bambara because Bambara teaches improvement in the crosslinking behavior and using silane 
crosslinking to allow previously unsuitable polyolefms in foaming applications (see Bambara: 
column 4, lines 62-67; column 5, lines 19-43). Therefore, the invention as a whole would have 
been prima facie obvious to one of ordinary skill in the art at the time the invention was made. 

13. Claim 2 discloses the polyethylene is a homopolymer or copolymer of ethylene. Bambara 
teaches using polyethylene resins (column 9, lines 26-30). 

14. Claim 3 discloses other monomers, including butene. Bambara teaches using 
ethylene/butene copolymers (column 9, lines 26-30). 

15. Claim 4 discloses the silane is a vinyl silane. Bambara teaches vinyltrimethoxysilane 
(column 13, line 20). 

16. Claim 5 discloses silanes, including vinyltrimethoxysilane. Bambara teaches 
vinyltrimethoxysilane (column 13, line 20). 

17. Claim 6 discloses the predefined area of the IR spectrum starts between 1 150-1205 cm" 1 
and ends at 1000-1085 cm" 1 . Fritz teaches observation of the y(Si)-0-C oscillation peak at 1080 
cm" 1 (page 123, last paragraph; page 124, Fig. 3). 
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18. Claim 7 discloses the grafting of the silane occurs in the presence of a free radical source. 
Bambara teaches using peroxides to graft silanes to the polymers (column 11, lines 31-42; 
column 12, line 10). 

19. Claim 8 specifies free radical sources, including peroxide. Bambara teaches using 
peroxides to graft silanes to the polymers (column 11, lines 31-42; column 12, line 10). 

20. Claim 9 discloses the crosslinked polyethylene is part of a shaped product. Bambara 
teaches the polymer is molded into a shape (column 18, lines 20-34). 

21 . Claim 10 discloses the polyethylene is reacted with a free radical source and the silane to 
obtain granules and the granules are formed into a shape which is then cured by heat and water. 
Bambara teaches granules (column 18, lines 20-32) and curing by hot water (column 13, lines 
22-25). 

22. Claim 1 1 discloses the sample removed before crosslinking is polyethylene. Bambara 
teaches using polyethylene resins (column 9, lines 26-30). 

23. Claim 12 discloses how to obtain the regression curve: (A) produce samples varying 
concentration of silane, (B) produce samples varying concentration of free radical source, (D) 
cure the samples and measure gel content, (E) subject samples to IR, (F) subtract the spectra with 
a sample that had no silane and normalize, (G) determine a predefined area of the spectra, and 
(H) correlate the areas with the gel content. 

24. Fritz teaches samples of varying concentration of silane (page 124, Fig. 3) and varying 
concentration of peroxide (page 124, Fig. 4), subjecting the samples to IR spectroscopy and 
examining specific peaks of the spectra (page 124, Fig. 3 and Fig.4). Bambara teaches curing and 
measuring gel content which is correlated to the degree of crosslinking (column 16, lines 50-61). 
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Fritz does not teach subtracting the spectra with a sample that has no silane and normalizing. 
However, one of ordinary skill in the art would have known to do this because this is the use of a 
known technique to obtain predictable results. Subtracting two spectra and normalizing the result 
is a known technique to obtain a predictable result, the result being a spectra that shows the 
differences between the two original spectra. 

25. Claim 13 discloses that one sample has a silane concentration of zero percent and that 
five or more samples are produced. Fritz teaches five samples, one of which has no silane (page 
124, Fig. 3). 

26. Claim 14 discloses five or more samples of varying concentrations of free radical source 
are produced. Fritz teaches four samples of varying concentrations (page 124, Fig. 4). Fritz does 
not teach using five or more samples, however, one of ordinary skill in the art would have known 
to use five because five samples were used for the other variable, the silane (page 124, Fig. 3 and 
Fig.4). 

27. Claim 15 discloses a step (C) is carried out with five or more samples. Step (C) uses 
samples of varying concentration of silane and varying concentration of free radical source. Fritz 
discloses varying concentrations of silane and varying concentrations of the free radical source 
(page 124, Fig. 3 and Fig.4). 

28. Claim 16 discloses a method for controlling the quality of shaped product comprising the 
steps (a) removing a sample before the crosslinking, (b) making the sample into a film, (c) 
analyzing the film by IR, (d) predefining an area of the IR spectra, and (e) correlating the area 
with the gel content using a regression curve. 
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29. Fritz teaches graft polymerization of polyethylene with organosilanes (page 122, last 
paragraph) crosslinking the polymers (page 123, first paragraph), where a sample has been 
subjected to IR spectroscopy before crosslinking focusing on a portion of the IR spectra (page 
123, last paragraph). Fritz does not teach correlating with the gel content or making a film. 

30. Bambara teaches that controlling the quality of the product is desirable (column 1, lines 
61-67). Bambara teaches one parameter for quantifying the degree of crosslinking is the gel 
content of the composition (column 16, lines 50-61) and the formation of films (column 18, line 
64). One of ordinary skill in the art would recognize that the degree of crosslinking is directly 
related to the amount of crosslinking agents grafted to the polymer, which is quantified by the IR 
spectra. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ROBERT C. BOYLE whose telephone number is (571)270-7347. 
The examiner can normally be reached on Monday-Friday 9:00am - 5:00pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Sample can be reached on (571)272-1376. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/David R. Sample/ 
Supervisory Patent Examiner 
Art Unit 4131 

/R. C. B./ 

Examiner, Art Unit 4131 



